With global energy demand predicted to rise as the world population increases, there is a serious challenge to reduce carbon emissions. In this context, carbon capture, transport and storage (CCTS) has attracted a great deal of research interest worldwide in recent years. The purpose of this special issue is to create a platform for scientists, engineers and other practitioners to present their latest theoretical and technological advancements in carbon capture and transport. The solicited papers aim to provide original ideas and new approaches, with clear indications of the advances made in problem formulation, methodology and/or application.
Current research activities in CCTS aim at developing feasible paths to large-scale commercial deployment. The CO 2 capture subsystems typically offer the largest cost penalties. This penalty is due to the energy intensive nature of these systems. Alternative processes which offer lower energy requirements than the conventional chemical absorption process are therefore being investigated.
Another potential obstacle to commercialisation is the transport of the captured CO 2 . The safety of the transport subsystem is of great concern as CCTS applications typically involve transport of CO 2 at elevated pressures. The constraints for safe operation of these transmission systems need to be considered if commercialisation is to be realised. It is also important to note that public acceptance of the means used for transport of CO 2 (mainly via pipeline) could be a significant obstacle to the success of a CCTS project.
The papers presented in this special issue investigate these key areas regarding commercial deployment of CCTS.
The first contribution to this special issue was obtained from an international collaboration between the Universities of Genova (Italy), Hull and Cranfield (UK). The paper was entitled 'Thermodynamic analysis of combined cycle gas turbine (CCGT) power plant with post-combustion CO 2 capture and exhaust gas recirculation (EGR)'. The CCGT power plant and the CO 2 capture plant were simulated in Aspen Plus Õ and subsequently validated. The CO 2 capture plant was scaled up from pilot plant to commercial scale to process flue gas from a 250 MW CCGT power plant. The integrated model for CCGT and CO 2 capture plant was used for performance study.
The impact of EGR, which results in higher CO 2 concentration in flue gas and lower flue gas flow rate, was studied. Its effect on CCGT power plant performance and capture plant sizing has been investigated. The analysis indicated that EGR can reduce penalty on thermal efficiency without major modifications to the original power plant. This study should have significant industrial implications.
The research of the second contribution in this special issue titled 'Dynamic properties in CO 2 adsorption on amine-modified MCM-41' was carried out by a group of researchers at East China University of Science and Technology in Shanghai, China. The properties of a new sorbent called APTS-MCM-41, which is an amine enhanced sorbent were studied. The experimental set-up was described first. The experimental data were fitted to Langmuir adsorption model to determine model parameters. A dynamic model based on linear driving force approximation method was then developed to describe the kinetics of the process. The effects of different operating conditions on adsorption-desorption breakthrough curves were investigated. The effects of changing axial dispersion coefficient and mass transfer coefficient on the breakthrough curve were also investigated. The model was further used to predict breakthrough curves. The authors have identified a number of useful insights by comparing the properties of APTS-MCM-41 with the conventional MCM-41.
Design and operation of CO 2 pipelines are very complicated due to the highly non-linear thermodynamic properties of CO 2 and transportation of CO 2 at pressures above the critical pressure. The third contribution to this special issue titled 'Developing a new equation of state for CCS pipeline transport' comes from researchers at the University of Nottingham in the United Kingdom. The early development of a new, seven-parameter equation of state (EOS) of comparable complexity with PengRobinson EOS is reported in this paper. The SpanWagner EOS is highly accurate for pure CO 2 streams but relies on a large number of parameters making it more difficult to work with and apply to impure streams. The newly proposed EOS parameters were fitted with NIST data with the aim of providing accurate estimations in the region of interest for typical CCTS pipelines (0-35 C and 80-150 bar).
A comparison is made with Peng-Robinson EOS predictions for the physical properties of pure CO 2 . The maximum error of the new EOS was 0.87% compared with 29.5% for the Peng-Robinson EOS. CO 2 presents serious health hazards at high concentrations. It is therefore important to quantitatively assess the risks of releases of CO 2 from pipelines. The fourth contribution to this special issue titled 'Dispersion of carbon dioxide from vertical vent and horizontal releases -A numerical study' is written by researchers from Kingston University in the United Kingdom, presenting numerical simulations of farfield CO 2 dispersion for both vertical and horizontal releases of dense phase CO 2 into the atmosphere. This research was carried out in collaboration with University of Leeds and University College London. Results show good agreement with experimental results for the trend of plume development, its vertical and horizontal extent as well as the maximum and average CO 2 volume fractions. The results suggest good potential for predicting far-field CO 2 dispersion in CCTS applications. As such the tool could be used for planning and routing future CO 2 pipelines.
CCTS applications of the transport of CO 2 differ from enhanced oil recovery applications as the latter involve predominantly pure CO 2 . In addition, with CCTS, there exists the potential need to transport high pressure CO 2 through densely populated areas.
Also, a large proportion of CO 2 storage sites would be located offshore. This new generation of CO 2 pipelines for the transportation of captured CO 2 requires a new focus on their safety and design. The fifth and last paper of this special issue titled 'Development of a failure assessment diagram based method for engineering criticality assessment of CO 2 transportation pipelines' is contributed by researchers from Cranfield University in the United Kingdom. It presents a generic engineering critical assessment using the failure assessment diagram methodology. The paper investigates likely damage mechanisms such as corrosion, stress corrosion cracking and the effect of general ageing. These mechanisms were compared and contrasted for captured CO 2 and natural gas pipelines.
Many academic colleagues have helped the publication of this special issue by reviewing the manuscripts. We would like to acknowledge their help with thanks. 
